Introduction
For low noise, low power applications, especially for local oscillators, Gunn oscillators have proven to be a good choice in the design of mm-wave systems. With Ga As Gunn devices, a fundamental mode operation up to about 65 GHz is possible, while a few mWof power can be generated in a second harmonic mode operation up to about 100 GHz. Above this frequency, power decreases rapidly. Recently, it has been shown that In P Gunn devices are able to perform in a fundamental mode up to at least 100 GHz /1/, and in a second harmonic mode, they should work at even higher frequencies. For the fundamental wave, the W-band waveguide (2) is below cut off, but the 2nd harmonic wave can propagate.
The 2nd harmonic wave is prematched to the waveguide by a resonant transformation achieved by the disc and the bore hole for the choke acting mainly as a ring resonator.
The idler circuit is formed by terminating the W-band waveguide on both sides with T-band waveguide (7) and (3). Because the second harmonic wave is below cut off, these waveguide sections act as backshorts for the 2nd harmonic wave while only the third harmonic wave is able to propagate. Providing a sliding fit for waveguide (3) and inserting waveguide spacers (5) between oscillator mount and output waveguide (7), the idlercircuit (2) is adjustable and can be tuned for optimized performance.
For the output frequency the disc works as a radial waveguide transformer and performs some kind of pretuning of the output power. By a sliding backshort inserted into waveguide (3) the output power can be optimized.
The bias filter mentioned above is calculated by means of "supercompact" and has a frequency response shown in Fig. 2 . 
